Blocking the mitogen activated protein kinase-p38 pathway is associated with increase expression of nitric oxide synthase and higher production of nitric oxide by bovine macrophages infected with Mycobacterium avium subsp paratuberculosis.
This study evaluated the role of the mitogen-activated protein kinase (MAPK)-p38 pathway in the nitric oxide synthase (iNOS) expression and nitric oxide (NO) production by bovine monocyte-derived macrophages ingesting Mycobacterium avium subsp. paratuberculosis (MAP) organisms in vitro. Bovine monocyte-derived macrophages were incubated with MAP organisms with or without a specific inhibitor of the MAPKp38 pathway and activation of the MAPKp38, interleukin - (IL) IL-10, IL-12, iNOS mRNA expression and NO production were evaluated. Incubation of macrophages with MAP organisms activates the MAPKp38 pathway at early time points post infection. Chemically inhibition of MAPKp38 before incubation of bovine macrophages with MAP resulted in increased expression of IL-12 mRNA at 2, 6 and 24h, decreased expression of IL-10 mRNA at 2, 6 and 24h and increased expression of iNOS mRNA at 2 and 6h. Nitric oxide was evaluated to indirectly determine the effects of MAPKp38 pathway on the anti-microbial activity of bovine macrophages. Incubation of bovine macrophages with MAP resulted in modest increased production of NO at 4 and 6h post infection. Pretreatment of bovine macrophages with the MAPKp38 inhibitor SB203580 before addition of MAP organisms resulted in increased production of NO at 2, 4, 6 and 24h post infection. This study expanded our knowledge of the importance of the MAPKp38 pathway in limiting an appropriate macrophage response to MAP and suggested how activation of MAPKp38 pathway may be a target of this organism to disrupt earlier antimicrobial mechanisms of macrophages. These findings raises the interesting possibility that the cellular manipulation of MAPKp38 may be useful in designing novel vaccines against MAP.